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Preface 

S  iqn  1  f  i  research  and  development  is  being  directed  towards  improving  medical  information 

manai}*.MnefU  capabilities  for  the  U.S.  Navy.  This  work  was  described  in  a  series  of  papers  pre¬ 
sented  at  the  Highteenth  Annual  Hawaii  International  Conference  on  System  Science^  in  Hc^nolulu, 
Hawiii  1,  on  ?-4  January  l98'j.  Thesic  papers  are  assembled  here  under  one  cover  to  provide  an 
1  n  t  eg  r  a  t  e<.l  overview  of  system  oancepts  for  naval  operational  environments. 

William  Hugh  in  ^i!>esign  Concepts  of  the  Operational  Medical  Information  System  (OMIS)* 
dfiscr  ibes  how  CMIS  is  designed  to  provide  an  automated  system  for  the  [J.S.  Navy  and  Fleet  Marine 
Force,  The  three  subsystems  planned  within  OMIS  involve  the  remote  shore  clinics,  shipboard 
medical  depa'-*-:r-.e'nt  ,  end  the  Fletit  *^arine  Force. 

"The  Fleet  Marine  Force  Combat  Casualty  Medical  Information  System:  an  Overview"  by  LCDR 

M.W.  Conqleton  details  the  field  component  of  the  Fleet  Marine  Force  subsystem  of  OMIS^  Specific 
information  needs  for  each  echelon  of  care  are  detailed  and  hardwar  e/ so  f  t  war  e  reqwi  rements  are 
out  1 i ned . 

-Concepts  tor  the  development  of  the  Shipboard  Medical  Information  System  are  described,  by 
IwCDR  J.C.  Helmkamp  Th  "Preliminary  Specifications  for  a  Sltipbaard  Medical  Information  System." 
The  shipboaid  system  must  be  ’hardened'  in  order  to  survive  harsh  environments  encountered  during 
various  operational  conditions.  I'  must  produce  reliable  medical  information  on  members'  health 
status  and  provide  tor  the  rapid  cross-referencing  and  data  retrieval  necessary  in  a  medical 
surveillance  system. 

In  '*The  Operational  Medical  Information  System  (OMIS)  in  Navy  Branch  Clinics",  CDR  F.D. 

.  _  _ _ ^ 

Gloqower,  et .  a  1 , , ' '^xp 1  a i  ho w  a  systems  analysis  approach  is  being  undertaken  for  Navy  Branch 
Clinics  in  order  to  develop  a  system  design^  Kxisting  medical  information  systems  will  be  used  to 
offer  guidelines  for  further  development  of  this  subsystem  of  OMIS. 

Iniury  severity  scoring  techniques  are  reviewed^by  F.C.  Garland'Sn  "Selection  of  a  Field 
Severity  Scoring  System  for  the  Navy  Operational  Medical  Information  System."  The  possible  use  of 


injury  severity  sct:)res  to  aid  in  case  management  and  evaluation  of  medical  care  effectiveness  is 
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Dt:SIGN  CONCKPTS  OF  THE’  OPERATIONAL  MEDICAL  INFORMATION  SYSTEM  (OMIS) 


William  M.  Pugh 

Abstract 

The  Operational  Medical  Information  System  (OMIS)  is  a  program  for  developing  an  automated  system 
for  routine  and  casualty  care.  lb  accommodate  the  range  of  operational  environments  OMIS  oust 
include,  three  subsystems  are  planned.  These  subsystems  correspond  to  the  three  primary  types  of 
operational  medical  facilities,  the  Fleet  Marine  Force  medical  company,  the  shipboard  medical 
department,  and  remote  shore  clinics.  The  interoperability  required  among  these  subsystems  is 
accomplished  by  maintaining  a  single  library  of  software  tools  and  developing  the  separate 
subsystems  using  these  tools,  by  using  a  common  data  dictionary,  and  by  using  a  standard  medium 
for  data  transfer.  To  develop  such  a  system  quicKly  and  efficiently  MUMPS  has  been  selected  as 
the  software  environment  for  OMIS. 

INTRODUCTION 

Fleet  medical  readiness  is  maintained  by  the  Navy  Medical  Command  through  services  provided 
by  the  Fleet  liospitals  and  various  :.itellite  facilities  located  in  operational  environments  near 
the  personnel  served.  These  operational  medical  facilities,  which  include  branch  clinics,  ship¬ 
board  medical  departments,  and  the  medical  companies  attached  to  the  Fleet  Marine  Force  (FMF) 
provide  routine  preventative  medical  treatment  and  hold  sicl^  call  to  insure  maximum  readiness  of 
combat  personnel.  In  the  event  of  armed  conflicts,  these  operational  medical  facilities  provide 
the  casualty  care  critical  for  achieving  patient  stabilization.  The  Operational  Medical  Informa¬ 
tion  System  (OMIS)  is  being  developed  to  meet  the  information  processing  requirements  of  these 
operational  medical  facilities. 

In  operational  environments  there  is  generally  a  limited  number  of  physicians  or  no  medical 
doctors  at  all.  For  example,  only  the  largest  Navy  ships  have  physicians  aboard.  Ptost  shipboard 
medical  deparetments  are  managed  by  an  independent  duty  corpsman.  Therefore,  automation  is  needed 
to  alleviate  administrative  burdens  from  the  limited  number  of  medical  personnel  available  and 
provide  a  computerized  assist  when  possible.  In  response  to  these  needs  the  Navy  Medical  Research 
and  Development  Coiomand  has  sponsored  several  programs  designed  to  streamline  medical  reporting  by 
automating  the  patient  record,  to  provide  systems  for  computer-aided  diagnosis,  and  to  develop 
methods  for  rapid  assessment  of  trauma  severity  and  organ  functioning^^  . 

As  the  feasibility  of  various  methods  and  techniques  is  established,  one  is  faced  with  the 
problem  of  implementation.  Althoug)!  it  is  not  difficult  to  field  any  single  function,  the  array 
of  different  systems  being  developed  and  the  variety  of  approaches  for  deploying  them  ma)(es  it 
clea'  tliat  a  general  information  system  must  be  developed  to  serve  as  the  vehicle  for  their 
implementation.  In  this  regard  the  feasibility  of  a  medical  information  system  for  combat 


casualty  care  has  been  i  nvest  Mjat  eel  tor  meeting  the  needs  of  the  FMF  .  Also,  the  developm€‘nt  of 
a  medical  i  n  to  rma  t  n  system  for  Navy  ships  has  been  c»:»nsidered  and  automated  processing  ot 
medical  information  is  currently  identified  as  one  of  the  functions  to  be  integrated  into  another 
system  under  dev  elo  pmen  t -- 1  he  Shipb»>ard  Non-tactical  Automated  Data  Processing  (SNAP)  program. 
However,  no  progress  has  been  made  in  developing  the  medical  component  of  SNAP.  Finally,  it 
should  be  noted  that  the  U.S,  Army  is  developing  the  Theater  Army  Medicu'  Mancgement  Information 
System  (TAMMIS)  to  provide  medical  support  functions  such  as  blood  management  and  medical  regulat- 
i  ng  . 

DESIGN  OBJECTIVES 

The  concept  of  the  Operational  Medical  Information  System  (OMIS)  was  originated  because  the 
existing  schemes  did  not  fully  support  personnel  in  operational  environments.  To  provide  full 
support  for  these  personnel  the  system  should  directly  benefit  the  individual  patient.  Further, 
the  system  should  support  casualty  cate  as  well  as  routine  care.  Therefore,  to  provide  full 
support,  a  system  must  first  automate  the  patient  reo.-rd.  Although  TAMMIS  provides  valuable 
logistical  support  and  certainly  provides  an  indirect  benefit  to  personnel  in  combat  by  improving 
the  management  of  medical  resources,  the  lack  of  a  patient  record  prevents  the  system  from  ad¬ 
dressing  any  particular  individual.  The  proposed  systems  for  Navy  ships  and  tor  the  FMF  are 
limit  <d  in  their  ability  to  provide  casualty  care  because  a  critical  function  that  must  be 
performed  is  the  communication  of  treatment  information  during  casualty  evacuation.  Such  infor¬ 
mation  is  vital  for  maintaining  the  c'ontinuity  of  care  as  the  casualty  moves  from  one  echelon  of 
medica^  ‘ reatment  to  another.  Therefore,  all  the  different  facilities  along  the  chain  of  evacu¬ 
ation  St  be  components  of  a  single  system. 

The  objectives  of  OMIS  are  to  automate  a  patient  medical  record  for  operational  environments 
and  to  provide  the  structure  needed  to  insure  the  interoperability  of  systems  at  various  echelons 
of  medical  treatment.  This  paper  will  describe  the  basic  nature  of  the  operational  medical  record 
and  how  it  relates  to  facets  of  medical  readiness.  In  addition,  the  basic  design  concepts  of  OMIS 
and  their  relationsnip  to  system  objectives  and  operational  constraints  will  be.  discussed. 

OPERATIONAL  MEDICAL  RECORD 

The  operational  medical  record  is  not  a  complete  inpatient  record  but  it  is  limited  to  the 
information  required  to  monitor  the  readiness  of  personnel  in  the  field  and  to  document  the  data 
needed  at  successive  treatment  echelons  to  assure  the  continuity  of  care  during  the  evacuation  of 
combat  casualties.  Although  this  record  is  not  completely  defined,  a  preliminary  combat  medical 
record  has  been  developed  for  the  FMF^^^.  From  this  work  some  basic  components  of  the  operational 
record  can  be  outlined  to  illustrate  the  type  of  information  that  will  be  processed  in  OMIS. 

Data  on  routine  care  will  be  maintained  in  OMIS  so  the  health  maintenance  programs  can  be 
carried  out,  the  deployability  of  personnel  can  be  monitored,  and  critical  medical  history  items 
can  be  kept  in  an  electronic  format.  Medical  surveillance  of  deployed  personnel  requires  a  system 
that  documents  workplace  exposures  to  hazardous  materials  and  a  method  for  examining  all  poten¬ 
tially  fected  people.  rtunitoring  the  medical  readiness  of  personnel  requires  a  system  for 
reviewing  the  status  of  immunizations  and  dental  examinations  and  compiling  a  list  of  individuals 
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who  are  due  for  examination.  Finally,  the  medical  history  of  combat  personnel  must  be  kept  up-tO' 
date  so  thcit  in  a  crisis,  information  such  as  blood  type  and  allergies  will  be  accessible  through 
OMIS  as  soon  as  treatment  is  possible. 

In  addition  to  routine  care  data,  information  on  the  treatment  of  illness  and  injuries  will 
be  obtained.  While  in  garrison  these  data  are  used  for  required  management  reports.  During 
combat  these  data  can  be  coordinated  among  the  different  echelons  of  medical  care  Alsc  needed 
during  combat  are  data  on  vital  signs  and  disposition.  Vital  signs  information  not  only  allows 
changes  in  a  paiie.it's  status  to  be  monitored  but  also  can  be  used  to  manage  triage.  Disposition 
information  is  needed  for  personnel  accounting  and  medical  regulating.  Finally,  vital  signs  and 
data  on  other  signs  and  symptoms  can  be  used  for  computer-aided  diagnosis  at  remote  clinics  and 
for  independent  duty  corpsmen. 

This  discussion  has  not  been  intended  to  be  a  complete  outline  of  the  operational  medical 
record.  Instead,  sampling  of  the  content  of  the  operational  medical  record  has  been  given  to 
indicate  the  general  scope  of  the  data  that  will  be  collected  and  stored. 

SYSTEM  CONSTRAINTS 

There  are  sjrne  constraints  on  the  way  OMIS  can  be  configured  because  it  is  being  developed 
for  operational  environments.  For  instance,  OMIS  must  be  an  extremely  rugged  system.  The  FMF 
hardware  must  function  in  field  environments  and  must  be  able  to  withstand  the  effects  of  dust, 
heat  e^tromes  and  variations  in  electrical  power.  Similarly,  a  cystem  developed  for  shipboard  use 
must  function  when  exposed  to  moist  air,  be  unaffected  Ly  the  ship’s  movement,  and  be  highly 
compact  so  it  takes  a  minimal  amount  of  space.  In  addition,  systems  for  operational  environments 
must  be  designed  to  be  operated  by  corpsmen  or  other  personnel  trained  for  field  duty  and  who  do 
not  have  extensive  experience  with  computers. 

Not  only  must  field  hardware  be  able  to  operate  in  hostile  environments,  it  must  be  trans- 
pc^rtable.  So,  the  devices  that  ate  to  be  employed  in  the  field  must  be  accompanied  by  a  rugged 
storage  case  cr  packing  material  that  will  protect  them  during  shipment.  Again,  compact  systems 
t'Ppear  to  be  required. 

DESIGN  DECISIONS 

To  develop  a  system  that  meets  the  objectives  of  OMIS  within  the  constraints  identified  a 
number  of  design  decisioriS  were  made.  First,  it  was  decided  that  OMIS  should  consist  of  a  set  of 
subsystems.  These  subsystems  correspond  to  the  three  different  types  of  facilities  where  OMIS 
will  operate  (i.e.,  FMF  medical  o.5mpanies,  shipboard  medical  departments,  and  remote  clinics). 
This  way  hardware  and  system  functionality  can  bo  tailored  to  the  specific  application. 

A  primary  objective  of  OMIS,  however,  unify  tlie  processing  of  medical  information  in 

(Operational  environments  to  insure  system  interoperability.  One  method  used  to  achieve  this  goal 
IS  the  utilization  of  a  commem  set  of  software  tools.  During  ^he  development  of  OMIS  a  library  of 
software  tools  will  be  built  and  maintained.  Then  the  various  subsystems  will  be  assembled  from 
the  tools  in  this  library.  Therefore,  functions  commor^  to  different  subsystems  will  be  imple¬ 
mented  with  the  same  Sfjftware. 


It)  moot  the  requirement  for  rapid  and  accurate  communication  among  echelons  of  medical 
treatment,  a  standard  data  transfer  medium  will  be  used.  At  present  it  is  not  expected  that  it 
will  be  possible  to  use  radio  communication  among  different  echelons  reliably.  Thus,  as  patients 
are  transported  their  medical  data  will  accompany  them  encoded  on  a  standard  storage  medium  that 
can  be  decoded  at  any  treatment  facility.  Currently,  the  best  candidate  for  the  standard  storage 
medium  is  the  electronic  data  tag.  This  device,  which  has  been  evaluated  for  use  in  combat 
environments,  consists  of  an  alterable  semi-conductor  encapsulated  in  plastic^ 

SUMMARY  AND  CONCLUSIONS 

Rather  than  being  a  single  comprehensive  system  to  be  used  in  all  types  of  operational 
environments  OMIS  Qonsists  of  a  set  of  subsystems  which  are  tailored  for  different  types  of 
environments.  Thus,  OMIS  is  defined  by  the  aggregate  of  these  subsystems  and  the  standards 
developed  to  unify  them.  The  crucial  features  that  form  the  heart  of  OMIS  are  the  library  of 
software  tools  used  to  develop  the  different  applications  and  the  standard  data  dictionary  which 
provides  the  needed  structure. 

Selecting  an  appropriate  programming  language  is  crucial  for  developing  a  system  with  the 
above  attributes  in  a  timely  manner.  Many  management  information  systems  have  been  developed  in 
COBOL  so  that  language  might  appear  to  be  appropriate  for  OMIS.  However,  Munnecke  and  Pettis 
observed  that  COBOL  programs  tend  to  be  long  and  difficult  to  modify  and  attribute  these  char- 

(  7 ) 

acteristics  to  overspecification'  .  They  argue  that  too  many  parameters  such  as  field  and  record 
length  must  be  explicitly  determined.  COBOL  is  not  unique  in  this  regard,  however;  many  other 
languages  including  FORTRAN  and  BASIC  require  a  high  degree  of  parameter  specification. 
Therefore,  these  languages  also  tend  to  suffer  the  same  drawbacks  as  COBOL  for  this  type  of 

application.  In  addition,  it  is  difficult  to  handle  string  data  in  FORTRAN,  and  the  high  degree 

of  effort  required  to  pass  data  among  BASIC  routines  makes  nodular  programming  very  difficult  in 
that  language. 

Munnecke  and  Pettis  state  that  one  language  that  avoids  the  problem  of  overspecification  is 
MUMPS^^^.  ^fc)reover,  Bowie  has  pointed  out,  MUMPS  combines  a  number  of  powerful  features  including 
highly  flexible  string  processing,  a  concise  interpreted  nature,  a  straightforward  I/O  structure, 
a  hierarchical  database,  ana  the  transparent  integration  of  database  elements  into  basic  language 
syntax'  The  result  is  a  highly  tuned  tool  for  programmer  productivity  and  application 

development  which  is  ideal  for  information  systems  that  can  be  easily  maintained  and  updated. 

The  attributes  of  MUMPS,  then,  give  it  the  flexibility  reguired  to  maintain  software  tool", 
to  modify  software  quickly  and  efficiently,  and  to  support  the  complex  data  dictionaries  that 
allow  databases  to  be  modified  rapidly  and  enable  interactive  query  systems  to  be  developed. 
These  features  of  MUMPS  are  considered  important  because  OMIS  is  expected  to  be  a  dynamic  system 
where  changes  will  be  required  to  accommodate  tactical  innovations,  new  medical  doctrine,  medical 
innovations,  technological  developments,  or  changes  in  accepted  medical  practice.  In  addition, 
Munnecke  and  Pettis  point  out  that  a  routine  written  in  ANS  MUMPS  is  complete  and  executable  on 
any  ANS  MUMPS  system*^'.  So,  if  different  types  of  hardware  are  selected  for  different  operating 


^  .V  k"'.  v“v  v'*  ■V'y  iV 


en  V 1  rc/ nrn  on  t  fi  (u.ij.,  ship;,  fltid  KMK  medical  companies),  identical  routines  could  be  used  oi.  both 
si/stenis  as  b  ny  as  AMS  MDMPS  cc:>uld  be  implemented  on  txitli  systems. 
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DATA  CAPTURK  AND  DATA  PROCESSING 

A  piirtahle  computer  terminal  at  echelon  II  could  expedite  data  capture  and  data  processing 
activities.  Piftable  computtr  terminals  designed  for  'harsh'  industrial  environemnts  are  appro¬ 
priate  for  the  conditions  encciuntered  at  echelon  II,  ind  they  perform  all  the  required  functions. 
Several  models  are  battery  powered  and  light  enough  in  weight  to  be  hand  held.  Some  features  of 
those  models  include  an  expanded  memory,  a  full  keyboard  and  input/output  ports  to  allow  the 
interfacing  of  various  peripheral  devices.  Many  of  these  models  also  contain  a  time/date  clock  so 
that  any  reading  event  can  be  associated  with  time.  The  portability  of  these  terminals  in  a 
combat  situation  is  a  critical  feature.  Being  able  to  move  the  terminal  to  the  source  of  the 
data,  the  casualty,  reduces  the  risk  of  a  possible  mix  up  of  data.  Encoded  medications  and 
treatments  could  be  read,  and  the  original  source  of  the  information  need  never  be  separated  from 
the  casualty.  These  pcartable  terminals  could  also  be  used  at  the  exit  point  from  echelon  II  where 
data  from  a  casualty  or  group  of  casualties  could  be  read,  accumulated,  and  forwarded  via  a 
communications  link  in  preparation  for  the  casualties  arriving  at  echelon  III. 

A  microcomputer  could  be  used  at  echelon  III  to  further  facilitata  data  capture  and  data 
processing  activitie.s.  In  the  triage  area  at  echelon  III,  the  microcomputer  could  process  data  on 
incoming  casualties  and  record  specific  details  concerning  injuries  and  treatments  received  by  the 
casualty.  This  information  can  then  be  used  to  print  data  sheets  for  inclusion  in  the  permanent 
patient  record  and  reports  to  medical  regulating  agencies  and  commands  responsible  for  supply/re¬ 
supply  needs,  personnel  accounting,  epidemiology,  and  medical  intelligence. 

Data  capture  at  echelons  I  and  II  could  be  accomplished  with  bar  code  readers,  data  tag 
readers,  etc.  Bar  code  is  the  most  used  and  reliable  method  of  data  entry  of  short  string  forms. 
Mist  of  the  schemes  for  bar  coding  in  common  use  have  built-in  error  checking  which  reduces  the 
error  rate  to  less  than  one  in  three  million.  In  1982,  military  standards  were  published  identi¬ 
fying  code  39,  a  standard  bar  code  type,  as  a  way  of  marking  all  supplies  and  materials  being 
provided  to  the  Department  of  Defense  and  Government  Services  Agency.  This  includes  all  medical 
supplies.  Thus,  bar  code  technology  could  be  used  for  material  control  as  well  as  retrieval  of 
information  from  the  medical  card. 

Data  tags  are  alterable  semiconductor  memory  devices  used  for  the  storage  of  various  types  of 
information.  Those  devices  are  relatively  small  and  durable.  They  are  c»mmonly  supplied  in  the 
shape  of  a  key  or  a  dog  tag.  In  this  technology,  erasable  programmable  read  only  memories  are 
encapsulated  in  a  no  n-conduct  i  ve ,  heat  resistant  polymer  to  protect  the  semiconductor  while 
leaving  the  electronic  contacts  exposed.  Information  is  passed  to  and  from  the  device  via  a 
serially  interfaced  data  tag  reader.  Current  memory  capacities  of  data  taga  are  adequate  to  store 
the  average  medical  record. 

CONCLUSION 

The  design  of  a  combat  casualty  csre  information  system  for  the  FNP  rsquires  a  consideration 
of  the  medical  and  tactical  needs  of  each  echelon  in  the  evacuation  chain.  Data  elemanta  havs 
been  identified  as  required  or  optiemei  for  each  echelon,  forma  have  bean  designed  for  use  in 
recording  these  data,  and  data  capture/procesaing  equipment  appropriate  for  a  ffetd-  envi^ronment 


has  been  chosen  for  the  prototype  system.  The  relative  advantages  of  various  data  collection 

forms  and  hardware  configurations  will  be  evaluated  through  future  field  testing  in  an  FMF 

operational  environment. 
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PRELIMINARY  SPECIFICATIONS  FOR  A  SHIPBOARD  MEDICAL  INFORMATION  SYSTEM 


LCDR  James  C.  Helmkamp,  MSC ,  USN 


Abstract 


The  development  of  a  shipboard  medical  information  system  presents  a  unique  challenge  because  of 
the  complex  array  of  habitability  and  work  milieus  to  which  personnel  are  continuously  exposed  and 
the  varied  operational  conditions  under  which  they  must  perform.  Efficient  and  reliable  Medical 
Department  management  is  but  a  subset  of  the  overall  goal  of  providing  a  safe  and  healthful 
working  environment  for  all  naval  personnel.  The  shipboard  system  must  be  "hardened"  to  these 
harsh  environments  yet  have  the  adaptive  capacity  to  interface  with  existing  databases.  Further, 
it  must  produce  reliable  medical  information  on  worker  health  status  for  clinical,  administrative 
or  other  professional  decisions,  and  provide  the  extensive  and  dynamic  cross-referencing  and  rapid 
data  retrieval  necessary  for  an  occupational  surveillance  network. 


INTRODUCTION 

An  essential  contributing  factor  in  the  successful  conduct  of  Navy  operations  is  the  sustain¬ 
ability  of  crews  manning  ships  and  aircraft.  Maintaining  the  health  of  these  vital  personnel 
resources  is  axiomatic  if  ships  are  to  maintain  maximum  operational  readiness.  The  shipboard 
environment  is  a  complex  array  of  habitability  and  work  milieus  which  present  a  broad  range  of 
biological,  physical  and  chemical  stressors  to  which  personnel  are  continuously  exposed. 

The  Occupational  Safety  and  Health  Act  of  1970  requires  the  performance  and  documentation 
of  a  variety  of  industrial  hygiene  and  occupational  health  services  designed  to  protect  the  health 
of  American  workers.  The  provisions  of  this  Act  were  extended  to  federal  employees  by  Executive 


Order  12196 


(2) 


which  specified  that  Federal  Agencies  are  to  develop  and  implement  automated  data 


processing  (ADR)  applications  to  OSHA  related  data  handling.  Various  Department  of  Defense  and 
Department  of  the  Navy  directives  outline  responsibility  for  the  implementation  of  the  Navy 
Occupational  Safety  and  Health  (NAVOSH)  program  whose  main  tenet  is  directed  towards  the  creation 
and  maintenance  cf  a  safe  and  healthful  working  environment  for  all  naval  personnel.  The  NAVOSH 
program  is  an  integrated  effort  comprising  both  line  and  medical  components.  The  line  component 
is  primarily  directed  towards  safety  with  medical  efforts  focused  on  health.  Areas  of  medical 
cognizance  include  industrial  hygiene,  environmental  health,  epidemiology,  occupational  medicine, 
and  medical  surveillance  of  personnel.  Within  this  frame  of  reference  the  charter  of  the  Navy 
Medical  Department  is  to  successfully  integrate  required  program  elements  with  current  medical 
doctrine  into  an  aggressive  and  comprehensive  program  whose  primary  goal  is  to  safeguard  the 
health  and  welfare  of  naval  personnel. 
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This  paper  will  discuss  some  of  the  typical  functions  of  independent  duty  corpsraen  and  how 
current  information  handling  techniques,  associated  with  these  functions,  impact  on  the  efficiency 
and  effectiveness  of  fleet  medical  departments.  The  object ives  to  be  achieved  by  a  comprehensive 
shipboard  medical  information  system  will  be  discussed  in  terms  of  mandated  occupational  health 
and  safety  requirements,  and  required  system  flexibility  and  reliability  necessitated  by  ship 
type,  mission  requirements  and  operating  schedules. 

BACKGROUND 

Intense  and  comprehensive  occupational  health  surveillance  requires  workplace  monitoring  and 
personal  medical  surveillance  components.  Workplace  monitoiing  includes  those  routine  measures 
typically  within  ship's  force  capability,  e.g.,  heat,  noise,  physical  hazards,  and  limited 
chemical  or  biological  measures.  Evaluations  beyond  the  ship's  capability  are  functions  of  those 
commands  tasked  with  technical  s  :)port  responsibilities.  Medical  surveillance  involves  the  estab¬ 
lishment  and  monitoring  of  the  health  status  of  personnel  as  it  relates  to  their  job  environment 
or  occupational  specialty.  The  comprehensive  medical  examination  is  the  core  of  this  surveillance 
and  is  designed  to  provide  specific  information  for  assessing  hazards  and  commensurate  levels  of 
protection.  Such  information  includes  medical  histories,  physical  examinations,  clinical  labora¬ 
tory  tests,  and  occupational  histories. 

The  manpower  and  resources  necessary  to  satisfy  these  needs,  on  a  routine  and  continual 
basis,  must  be  viewed  in  terms  of  how  they  impact  on  overall  Medical  Department  functions  that 
include  routine  and  emergency  medical  care,  administrative,  supply  and  fiscal  management,  medical 
equipment  readiness  and  maintenance,  patient  and  record  management,  and  training. 

Occupational  health  and  preventive  medicine  functions  comprise  only  a  portion  of  the  overall 
duties  that  an  independent  duty  corpsman  (assigned  to  an  operational  fleet  unit)  is  required  to 
perform.  As  Table  1  indicates  there  is  a  wide  range  of  activities  that  a  corpsman  must  have 
knowledge  of  including  administering  first  aid  and  handling  of  medical  emergencies  to  the  pota¬ 
bility  of  water  and  correct  holding  temperatures  for  food  products.  These  activities  are  grouped 
into  four  functional  areas:  clinical  support,  prevent ive  medicine  and  occupational  health,  wnrk- 
lo  ad-nx>  rbid  i  ty  reporting,  evaluation  and  projection,  and  medical  adjunctive  service.  These 
functions  are  not  comprehensive  for  type  and  class  of  ship  and  the  list  does  not  assign  priority 
to  these  specific  duties. 

Tb  store,  process  and  retrieve  data  in  forms  that  efficiently  monitor  shipboard  environments, 
the  health  of  personnel  who  live  and  work  in  these  environments  and  contribute  to  the  overall 
readiness  of  the  ship's  Medical  Department  requires  an  ADP  capability  which  currently  does  not 
exist . 

CURRENT  INFORMATION  HANDLING  DEFICIENCIES 

Current  handling  of  medical  record^  and  associated  information  retrieval  within  Fleet  Medical 
Departments  is  manual-  and  labor-intensive.  .Sickbays  performing  routine  medical  care  and  special¬ 
ized  occupational  health  services  rely  on  manual  tickler  files.  These  services  are  not  based  on 


\r»v"*  w’^^'^VMir^.iT?'  w^  if"-^ir-i*  'irT,  v'*  h 


accurate  or  current  exposures.  Examination  results  are  recorded  only  in  the  hard  copy  medical 


record.  All  latxsratory  and  other  relevant  forms  must  be  produced  and  documented  by  hand.  Thus, 


use  of  medical  information  in  a  variety  of  other  capacities  is  severely  limited.  Some  of  the 


deficiencies  that  currently  exist  in  fleet  Medical  Departments  include: 


:1)  Inability  to  store,  process  and  retrieve  occupational  and  environmental  data  which  pre¬ 


cludes  the  timely  identification  end  scheduling  of  requisite  physical  examinations,  formatting  and 


display  of  individual  exposure  histories,  formulation  of  intervention  strategies,  and  assessment 


of  standards  compliance. 


(2)  Inability  to  automatically  schedule  and  track  personnel  for  routine  med i ca 1/den tai 


functions  ( im.auni  zat  ions ,  dental  work,  eye  exam,  audiogram)  and  then  reliably  annotate  records 


with  results. 


(3)  Inability  to  automatically  generate  and  maintain  a  database  of  required  reports  at  the 


Command  and  Type  Commander  level  (bacteriological,  sanitation,  monthly  morbidity,  etc.). 


(4)  Lack  of  an  ADP  capability  to  enable  more  efficient  ordering,  purging  and  quality  control 


of  medical  supplies,  including  medicines  and  drugs  and  tanergency  medical  equipment. 


(5)  Lack  of  ADP  and  associated  database  that  enhances  the  timely  identification  and  assess¬ 


ment  of  hazards  responsiveness,  identification  of  workloads  and  associated  resource  requirements. 


and  a  capability  to  net.ork  (software  compat  abi  1  i  ty )  with  existing  shore  databases,  such  as  the 


Navy  Occupational  Health  Information  Management  System  (NOHIMS),  for  purposes  of  epidemiological 


research . 


OBJECTIVES  OF  A  SHIPBOARD  MEDICAL  INFORMATION  SYSTEM 


Twelve  Senior  Medical  Department  Representatives,  from  a  variety  of  Pacific  Fleet  surface 


ships,  were  recently  interviewed  assessing  factors  associated  with  the  effectiveness  of  shipboard 


Independent  Duty  Corpsmen.  One  of  the  areas  covered  in  this  interview  was  ADP  support  for 


sickbay.  Net  a  single  corpsmen  of  the  twelve  questioned  the  value  of  ADP  support,  even  if  they 


admitted  knowing  almost  nothing  about  computers.  Corpsmen  stated  that  ADP  seem  to  offer  "poten¬ 


tial  assistance"  in  nearly  all  phases  of  Medical  Department  administration.  The  most  common 


applications  mentioned,  included  (1)  drafting  reports,  (2)  tickler  file  management,  (3)  supply  and 


equipment  inventory  and  fiscal  management  (4)  treatment  log,  and  (  S)  diagnostic  assistance. 


Several  of  the  corpsmen  indicated  that  they  were  currently  using  their  own  personal  computers  to 


assist  in  some  of  these  areas.  Although  caution  should  be  exercised  in  generalizing  from  this 


limited  number  of  interviews  to  the  entire  fleet,  the  responses  were  unequivocal. 


Two  areas  where  a  comprehensive  shipboard  medical  information  system  will  have  its  greatest 


impact  are  occupational  surveillance  and  Medical  Department  resource  management.  Specifically, 


acquisition  of  appropriately  developed  hardware  and  software  to  handle  occupational  surveillance 


data  will  assist  corpsmen  in  (1)  conducting  a  comprehensive  and  reliable  occupational  surveillance 


program,  (2)  providing  continuous  medical  and  environmental  surveillance,  (3)  reviewing  informa¬ 


tion  and  data  predictive  of  potential  hazards,  and  (4)  analyzing  health  trends  by  specific  expo¬ 


sure,  environment  and  demographic  parameters.  Individually  or  population  based. 


This  harciwarj-  an^l  s<->ttware  will  enhance  shiplji^ard  Medical  Department  res»^urce  management  by 
allowif^g,  il'r  efficient  patient  and  record  management,  (2)  continuf^us  nonitoring  of  medical  supply 
anti  e-pJipment  (jiiality  control  and  usage  rates,  (1)  more  prudent  use  of  operating  futida,  {4)  the 
establishment  of  "atlm  i  n  i  s  t  r  a  t  i  ve"  databases  that  will  generate  required  reports,  identity  patterns 
and  potential  problem  areab,  and  (5)  interfacing  with  other  shipboard  databases,  such  as  the 
ShipUjard  Nontact icrl  Automatic  Data  Program  (SNAP),  but  maintaining  appropriate  security  on 
medical  informal  ion. 

A  prime  cons  iderat  i''»n  in  system  concept,  software  development,  and  hardware  acquisition  is 
the  number  and  types  (jf  ships  to  which  this  system  will  be  applied.  Mission  requirements  and 
operating  schedules,  which  may  vary  from  ship  to  ship,  will  play  a  key  role  in  developing  a 

Medical  Information  System  that  can  nrovide  the  required  flexibility  and  reliability  in  often 

adverse  operating  environments, 

■‘able  2  presents  a  perspective  on  the  size  of  the  surface  fleet,  (by  class  and  general 
function)  and  the  average  complement  of  men  and  women  aboard.  For  purposes  of  this  paper  these 
numt)ers  represent  figures  provided  in  Janes'  Fighting  Ships  and  the  projected  figures  are 

subject  to  change. 

Therefore,  to  provide  a  safe  and  healthful  working  environment  on  vessels  of  all  sizes, 

special  considerations  will  have  to  be  made  in  the  design  and  development  of  che  shipboard  medical 
information  system  for  the  support  ships  and  craft  witfj  average  complements  less  than  100. 

This  system  is  a  major  subset  of  a  global  Operational  Medical  Operation  System  (OMIS)  thiit  is 
currently  being  dev'.*loped  by  the  Navy.  The  objectives  of  OMIS  are,  in  part,  to  (1)  develop 
information  processing  technologies  to  enhance  medical  support  of  the  Marine  Corps  and  Rapid 
Deployment  Operations,  (2)  develop  medical  information  systems  designed  to  manage  personal, 

medical  and  environmental  data  in  support  of  acute  and  routine  patient  care  in  field  and  opera¬ 
tional  medical  facilities,  and  (3)  provide  a  Navywide  medical  recordkeeping  and  reporting  system 
f«.ir  operational  environments:  Figure  1  provider  an  overview  of  OMIS  and  the  integration  of  the 
functional  iwDdules. 

SUMMARY 

Tills  paper  has  summarized  the  current  deficiencies  of  information  handling  techniques  within 
Fleet  Medical  Departments.  The  long-range  objectives  of  a  comprehensive  shipboard  medical  infor¬ 
mation  system  have  outlined  means  to  enhance  efficient  and  reliable  Medical  Department  management 
especially  in  terms  of  the  unique  shipboard  environment  in  which  independent  duty  oorpsmen  live 
and  work  and  the  varied  functions  that  they  perform.  The  development  of  such  a  system  would  also 
make  significant  contributions  towards  providing  optimum  medical  care  in  a  safe  and  healthful 
work  mg  environment  , 


REFERENCES 


Wi  11  i aras-St eiger  Occupational  Safety  and  Health  Act,  PL  91-596,  1970. 

Executive  Order  12196,  Federal  Register,  Vo  1  45,  Nc  .  40,  February  27,  1980. 

Department  of  Defense  Instruction  6055-5M,  Occupational  Health  Surveillance  Manual.  July 
1982. 

Chief  of  Naval  Operations  Instruction  5100. 8F,  Navy  Safety  and  Occupational  Health  Program; 
implementation  of,  23  September  1982. 

Chief  of  Naval  Operation  Instruction  5100. 23B,  Navy  Occupational  Safety  and  Health  (NAVOSH) 
Program  Manual,  31  August  1983. 


Secretary  of  the  Navy  Instruction  5100.  lOE,  Department  of  the  Navy  Occupational  Safety  and 
Health  ftilicy:  implementation  of,  February  1982. 


Jane's  Fighting  Ships  1981-82.  Captain  John  Moore,  RN  ( ed )  Jane's  Publishing  Company 
Limited,  London,  1982. 

Table  1 


Typical  Functions  of  an  Independent  Duty  Corpsman 


Clinical  Support  III . 

Routine  physical  exams 

Immuni  zat  ions 

Eye  tests 

Hearing  tests 

Dental  exams 

Weight  control  program 

Specialty  physical  exams 

Health  and  physical  readiness  program 

Pharmacy 

Routine  and  specialized  lab  tests 

X-ray  procedures  IV. 

PRP  screening 

Medical  and  dental  record  management 

Preventive  Medicine  and  Occupational 
Health 

Sanitation  inspections:  food  service, 
barber  shop,  laundry,  quarters,  etc. 

Vector  and  insect  control 
CHT  system 

Eatable  water  system 
Heat/humidity  surveys  and  reports 
Deratization  (rat  extermination) 

Hearing  conservation 
Occupational  noise  control 
NAVOSH  program 
Quarantine  declaration 
Asbestos  surveillance 

Radiological  safety  and  situational  reports 

TB  screening-control  follow-up 

Sexually  transmitted  disease  control  program 


Workload/Morbidity  Reporting,  Evaluation, 
and  projection 
Medical  record  census 
Binnacle  and  sick  lists 

Medical  services/outpatient  morbidity  report 
Current  Ships  Maintenance  Project  (CSMP) 
Disease  alert  reports 
Accident  or  injrry  recordkeeping  and  reporting 
Medical  Department  journal 

Medical  Adjunctive  Services 
Medical  fund  accounting 

Authorized  Medical  Allowance  List  (AMAL); 
requisition,  inventory,  quality  control, 
survey 

Record  retirement 

Emergency  medical  support  equipment  and 
supplies:  unit  one,  gunbags,  first  aid 
boxes,  antidote  lockers,  battle  dressing 
stations,  biological  warfare  -  chemical 
warfare  supplies,  etc. 

Casualty  drills 

Training:  quarterly  and  long  range,  first  aid 
qualification,  specialty 
Watch  quarter  and  station  bill 


Table  2 


Type  of  Ship*  Complement  and  Projected 
Growth  ot  IJ .  S.  Navy  Surface  Forces 


Type 

Aircraft  Carriers 

198l“ 

15 

1987*^ 

17 

Average 

Compleffier.t 

5200'^ 

Battleships 

1 

3 

1600 

Cruisers 

31 

52 

525 

Destroyers 

93 

94 

335 

Frigates 

110 

117 

235 

Amphibious 

66 

68 

800^^ 

Auxilliary 

93 

98 

825 

Hospital 

0 

2 

lOGO® 

Total 

409 

451 

^Active,  under  construction,  conversion 

^Reagan  Administration  Planned  5-year  Shipbuilding/conversion 
Program  (FY  82-B6) 

^Includes  Airwing 

'^Includes  Troops 

®Bed  capacity 
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THE  OPERATIONAL  MEDICAL  INFORMATION  SYSTEM  (OMIS) 


IN  NAVY  BRANCH  CLINICS 

CDR  Frederic  D.  Glogower,  MSCi  USNrand  Lawrence  A.  Palinkas,  Ph.D. 

Abstract 

As  part  of  the  OMIS  development,  a  systems  analysis  is  being  conducted  to  determine  the  organi¬ 
zational  structure  and  reporting  requirements  of  Navy  branch  clinics,  the  services  provided,  and 
the  data  elements  required  by  each  service.  Results  of  the  systems  analysis  will  be  used  to 
develop  a  system  design.  Existing  medical  information  systems  offer  guidelines  for  further 
development . 

INTRODUCTION 

The  design  of  any  comprehensive  medical  information  system  requires  a  thorough  understanding 
of  the  institutional  framework  of  the  organizations  utilizing  such  information.^^*  This  framework 
determines  how  information  is  obtained,  processed,  utilized,  and  disseminated.  As  part  of  the 

development  of  the  Operational  Medical  Information  System  (OMIS),  a  systems  analysis  of  the 

organizational  structure  and  information  needs  of  branch  clinics  providing  medical,  dental, 

(  2 ) 

occupational,  and  mental  health  services  to  navy  personnel  is  required.  This  analysis  should 

focus  on  three  specific  aspects  of  organizational  structure  and  medical  information. 

The  first  aspect  would  concern  the  relationship  between  the  patient  and  the  clinic.  Organizational 
procedures  for  meeting  patient  needs  must  be  reviewed  and  the  degree  of  integration  of  information 
needs  from  the  perspective  of  patient  needs  and  institutional  framework  should  be  analyzeu.  The 
second  aspect  would  involve  the  relationship  between  the  organization  and  the  information  itself. 
This  information  would  include  the  field  medical  record  and  personnel,  medical,  t.nd  environmental 

data  necessary  to  support  routine  and  acute  patient  care,  supply  inventory,  administrative 

functions,  contingency  planning,  and  epidemiologic  analyses.  The  role  of  the  institutional 
framework  at  each  stage  of  the  information  processing  sequence  and  the  Information  needs  as 
determined  by  organizational  structure  and  actual  day-to-day  operations  must  be  examined.  The 
third  aspect  concerns  the  relationships  between  branch  services  within  a  clinic.  In  order  to 
develop  a  comprehensive  medical  information  system  which  can  be  utilized  by  each  type  of  service, 
an  understanding  of  existing  formal  and  informal  networks  of  information  exchange  and  a  comparison 
of  the  institutional  framework  of  each  type  of  clinic  is  required. 

This  paper  provides  a  preliminary  analysis  of  the  operational  and  medical  information  needs  of 
a  Navy  i  ranch  clinic.  This  analysis  will  include  a  discussion  of  the  organization  of  an  outpatient 
clinic,  the  medical  information  needs  and  existing  levels  of  information  flow,  and  the  requirements 
for  the  design  and  implementation  of  a  medical  information  system  which  will  meet  the  needs  of 
remote  as  well  as  CONUS  (Continental  United  States)  outpatient  clinics. 
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ANALYSIS  OF  OUTPATIENT  CLINIC  ORGANIZATION 

The  first  step  in  the  description  and  design  of  an  operational  medical  information  system  for 
outpatient  clinics  involves  a  systems  analysis  of  the  organizational  structure  and  operation  of 
major  CONUS  shore  clinics.  The  Branch  Clinic  at  the  Naval  Station,  San  Diego,  California,  served 
as  the  field  site  for  this  preliminary  analysis.  Analysis  focused  on  the  organi zat  ional  structure 
of  the  clinic,  its  function,  and  its  relationship  with  other  branches  and  services  of  the  U.S.  Navy 
Medical  Command.  The  components  of  health  care  provided  by  each  branch  within  the  clinic, 
including  the  number  and  type  of  personnel,  their  duties  and  responsibilities,  were  examined.  A 
similar  analysis  is  planned  for  one  or  note  remote  clinics  such  as  El  Centro,  California,  and/or 
Diego  Garcia. 

The  Naval  Station  Branch  Clinic  is  the  headquarters  of  the  Naval  Medical  Clinic,  San  Diego, 
and  is  one  of  several  branch  clinics  in  the  San  Diego  area.  A  flow  chart  outlining  the  chain  of 
command  of  the  Naval  Medical  Clinic  is  provided  in  Figure  1.  The  offices  of  the  Commanding  Officer 
and  the  Directorates  are  located  at  the  Naval  Station  Branch  Clinic.  The  Naval  Medical  Clinic,  San 
Diego,  is  responsible  for  providing  comprehensive  ambulatory  medical  care  services  to  Navy  and 
Marine  Corps  unit  i  of  the  operating  forces,  shore  activities,  and  their  authorized  beneficiaries  in 
the  San  Diego  area.  The  primary  functions  of  the  clinic  are  to  direct  and  coordinate  the  operation 
of  subordinate  medical  care  facilities;  train  and  maintain  designated  personnel  in  an  operationally 
ready  status  for  augmentation  of  the  operating  forces;  develop,  operate,  and  manage  administrative 
and  logistical  plans  and  programs  in  compliance  with  current  directives;  and  maintain  liaison  with 
shore  commands  and  units  of  the  operating  forces  receiving  medical  care  from  the  command. 

Each  branch  clinic  within  the  Naval  Medical  Clinic  is  directed  by  a  Senior  Medical  Officer  and 
is  organized  into  three  major  divisions;  The  Administrative  Division  which  is  responsib  iNfor 
operational  support,  supply  and  staffing;  the  Clinical  Division  which  provides  primary  and 
specialized  medical  care  to  outpatients;  and  the  Ancillary  Division  which  provides  support  to  the 
clinical  division.  The  organization  of  these  divisions  is  outlined  in  Figure  2.  Bach  of  the 
branches  within  the  three  divisions  currently  reports  independently  to  the  Senior  Medical  .Officer 
who  also  serves  as  head  of  the  Administrative  Division. 

The  Clinical  Division  at  the  Naval  Station  Branch  Clinic  consists  of  eight  branches.  Most 
outpatients  are  seen  in  primary  care,  which  functions  as  sick  call.  Other  branches  include  mental 
health,  public  health,  optometry,  pediatrics,  obstetrics  and  gynecology,  physical  therapy,  and 
special  procedures  (EKGs  and  other  specialized  exams).  Each  branch  consists  of  one  or  BK>re 
professionals,  supported  by  hospital  oorpspersons  with  specialty  training.  General  duty  corps- 
persons  augment  the  manpower.  Nursing  staff  serve  in  a  general  supervisory  capacity.  Civilian 
clerks  and/or  typists  offer  clerical  support.  The  primary  responsibility  of  the  clinical  branches 
is  to  provide  patient  care.  However,  each  branch  is  also  responsible  for  managing  its  own 
scheduling,  generation  of  reports,  recordkeeping,  supply  and  inventory. 

The  Administrative  Division  consists  of  four  branches.  The  administrative  branch  coordinates 
and  manages  aspects  of  the  other  branches,  involving  personnel,  operations,  and  fiscal  managasient. 
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Patient  administration  is  concerned  with  health  records,  CHAMPUS,  and  other  patient  affairs. 
Operating  management  is  involved  with  services  necessary  to  the  day-to-day  running  of  the  clinic, 
such  as  security,  linen  control,  and  mail  distribution.  The  fiscal/supply  branch  procures, 
maintains  and  issues  supplies.  A  health  care  administrator  oversees  the  management  of  the 
Administrative  Division,  with  senior  enlisted  personnel  heading  each  of  the  branches.  A  relatively 
large  number  of  civilian  workers  provide  clerical  support.  Duties  involve  correspondence, 
recordkeeping,  maintainance  of  logs,  and  preparation  of  necessary  reports. 

In  many  respects,  the  CONUS  clinics  and  remote  clinics  are  organized  in  the  same  manner  and 
provide  the  same  type  of  primary  care  to  outpatients.  Nevertheless,  certain  differences  do  appear 
to  exist  with  respect  to  structure  and  operation.  The  organizational  structure  of  both  types  of 
outpatient  clinics  may  be  similar  but  the  remote  clinics  are  generally  smaller  in  size  and  number 
of  personnel  and  provide  fewer  specialized  services.  Which  specialty  services  are  provided  in  the 
remote  clinic  is  usually  bjised  on  the  specific  function  of  the  naval  facility  where  the  clinic  is 
located.  For  example,  the  Branch  Clinic  at  the  Naval  Air  Facility,  El  Centro,  California,  includes 
an  aviation  medicine  branch,.  In  addition,  the  staff  is  smaller  and  consists  primarily  of  general 
medical  officers  who  must  see  a  wide  variety  of  clinical  cases  spanning  many  specialties.  For 
example,  psychiatric  cases  examined  by  a  psychologist  or  psychiatrist  in  the  mental  health  unit  at 
the  Naval  Station  Branch  Clinic  are  seen  by  a  General  Medical  Officer  in  a  remote  clinic.  Data 
needs  and  reporting  requirements  at  the  two  settings  may  differ. 

MEDICAL  information  AND  THE  OUTPATIENT  CLINIC 

Within  the  branch  clinic,  medical  information  is  used  principally  for  clinical  and  adminis¬ 
trative  purposes.  Clinical  information  includes  illness  and  injury  descriptions,  x-ray  and  lab 
results,  diagnoses  and  other  clinical  evaluations,  treatment  history,  medications  administered,  and 
patient  follow-up.  All  of  this  information  is  recorded  in  the  patients'  medical  records.  The 
ancillary  branches  are  responsible  for  recording  the  number  of  services  provided,  including  the 
number  and  types  of  x-rays  and  lab  tests  conducted  and  prescriptions  filled.  Administrative 
information  pertains  to  staffing  assignments,  quality  control,  medical  supplies,  and  cost  acoount- 
i  ng  , 

health  branch  using  the  Navy  Mental  Health  Information  System  (NAMHI5)' 

Medical  information  within  the  Naval  Station  Branch  Clinic  currently  utilizes  a  dual  paper- 
computer  system.  The  clinic  is  currently  linked  to  the  Naval  Hospital,  San  Diego,  through  the  Tri- 
Service  Medical  Information  System  (TRIHIS)  and  plans  are  underway  to  link  the  Naval  Station  mental 
health  branch  to  the  Naval  Health  Research  Center  using  the  NAMHIS  system.  For  the  most  part, 
however,  medical  information  is  recorded  on  paper  in  the  form  of  medical  logs,  encounter  forms,  and 
medical  records,  and  stored  in  file  cabinets. 

A  description  of  the  flow  of  information  within  the  outpatient  clinic  is  contained  in  Figure 
3.  There  are  four  different  levels  of  information  involving  the  Naval  Station  Branch  Clinic.  The 
first  level  df  information  exists  between  the  administrative  division  of  the  clinic  and  two  higher 
levels  of  administrative  authority.  Naval  Medical  Command,  Southwest  Region,  headquartered  in  San 
Diego,  and  Naval  Medical  Command  (MEDCOM),  headquartered  in  Washington,  DC.  Requests  for  inforaa- 


Information  for  research  purposes  also  is  being  collected  on  an  ongoing  basis  in  the  mental 
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tion  originating  from  the  Southwest  Region  or  MEDCOM  are  usually  presented  in  the  form  of  instruc¬ 
tions.  These  instructions  dictate  the  reporting  requirements  of  the  branch  clinic.  The  two  major 
reporting  requirements  involve  the  Uniform  Statistical  Methodology  (USM)  and  the  Uniform  Chart  of 
Accounts  (UCA).  The  USM  requires  the  clinic  to  record  on  a  daily  basis  the  actual  number  of  hours 
worked  by  clinic  personnel.  These  hours  are  tabulated  by  type  of  staff  (officer,  enlisted,  civ¬ 
ilian,  and  volunteer)  and  by  functional  category  (clinician,  direct  care  professional,  registered 
nurse,  direct  care  paraprofessional ,  and  administrative/clerical/iogistic/other ) .  Th.se  reports 
are  submitted  on  a  quarterly  basis.  The  UCA  includes  a  monthly  medical  services  and  morbidity 
report  which  is  based  on  a  log  of  each  patient  seen  in  the  clinic.  The  UCA  also  provides  workload 
data  and  contains  much  of  the  same  information  as  the  USM.  Both  reports  are  the  responsibility  of 
a  clinic  coordinator  who  submits  them  on  a  quarterly  basis.  In  addition,  there  exist  numerous 
instructions  for  reports  on  a  wide  variety  of  topics  such  as  quality  control,  commercial  activi¬ 
ties,  and  productivity  trends.  These  reports  are  submitted  on  a  monthly,  quarterly,  or  yearly 
basis  depending  on  the  instruction,  and  for  the  most  part,  utilize  the  same  information. 

The  second  level  of  information  flows  in  one  direction  from  the  branches  in  the  Ancillary  and 
Clinical  Divisions  to  the  Administrative  Division.  This  information  is  used  both  to  generate  the 
reports  which  are  sent  to  MEDCOM  and  the  Southwest  Region  and  to  make  administrative  decisions 
regarding  staffing  assignments,  supply  allocations,  logis'ical  support,  and  quality  control. 

The  third  level  of  information  involves  a  two-way  communication  between  the  branches  in  the 
Clinical  Division  and  the  branches  in  the  Ancillary  Division.  This  interaction  usually  originates 
as  a  request  for  information  to  the  ancillary  branches  from  the  clinical  branches  and  is  followed 
by  a  response  from  the  ancillary  branches.  These  requests  involve  the  performance  of  lab  tests  and 
x-rays  or  the  filling  out  of  prescriptions  by  the  pharmacy.  Responses  are  in  the  form  of  lab  and 
x-ray  results  and  data  on  medications  taken  and  prescriptions  filled.  A  similar  type  of  informa¬ 
tion  exchange  occurs  between  the  fiscal/supply  branch  of  the  Administrative  Division  and  the  Naval 
Medical  Annex  at  the  Naval  Supply  Center.  Requests  are  generated  by  the  fiscal/supply  branch. 

The  fourth  level  of  information  involves  two-way  communications  between  branches  within  a 
division.  Much  of  this  information  flow  occurs  within  the  Clinical  Division  where  Information  on 
patients  seen  in  one  branch  may  be  requested  by  another  branch.  This  level  of  information  exchange 
usually  involves  the  primary  care  branch  where  the  patient  is  first  seen  and  the  branch  to  which 
the  patient  is  referred  if  further  examination  or  treatment  is  considered  to  be  appropriate.  This 
level  of  information  flow  is  also  found  to  occur  among  the  branches  in  the  Administrative  Division 
but  occurs  only  infrequently  among  the  branches  of  the  Ancillary  Division. 

The  information  requirei  for  each  level  of  comniunicatlon  originates  with  the  entry  of  the 
patient  into  the  clinic.  Typically,  the  patient  enters  the  treatment  and  information  system  by 
reporting  for  sick  call  (primary  care).  Preliminary  demographic  information  and  information 
regarding  the  nature  of  the  complaint  is  recorded  on  a  patient  encounter  form  which  becomes  part  of 
the  patient's  medical  record.  The  patient  is  then  evaluated  by  a  general  medical  officer  (GMO)  wlio 
is  assigned  to  uick  call.  An  evaluation  is  made  by  the  GMO  and  recorded  in  the  patient's 


medical  file.  If  it  is  considered  appropriate,  the  patient  may  then  be  sent  to  a  branch  of  the 
Ancillary  Division  for  lab  tests,  x-rays  and/or  medications,  or  he  may  be  sent  to  one  of  the  other 
branches  in  the  Clinical  Division,  Patients  may  also  be  seen  by  these  other  clinical  branches  as 
referrals  from  shipboard  or  other  shori-based  clinics  or  for  follow-up  visits  without  first  having 
to  report  to  sick  call.  A  log  of  patients  seen  is  kept  by  each  branch  in  the  Clinical  and  Ancil¬ 
lary  Divisions.  The  information  in  the  third  and  fourth  levels  of  communication  is  primarily  used 
for  clinical  purposes  while  the  information  in  the  first  and  second  levels  is  used  for  administra¬ 
tive  purposes. 

INFORMATIOM  SYSTEM  DESIGN 

In  designing  a  medical  information  system  which  can  be  utilized  by  CONUS  and  retnote  clinics, 
several  factors  should  be  kept  in  mind.  One  such  consideration  is  the  level  of  specificity  of 
information  required  by  each  clinic.  For  instance,  a  general  medical  officer  at  a  remote  overseas 
clinic  may  not  require  as  much  information  on  a  patient  reporting  for  sick  call  as  a  specialist  at 
a  CONUS  clinic  in  San  Diego.  Data  needs  of  each  level  of  patient  care  should  be  identified. 

A  second  consideration  is  the  fact  that  the  same  type  of  information  may  be  required  for 
different  purposes.  The  design  of  a  comprehensive  medical  information  system  which  may  oe  utilized 
by  all  types  of  outpatient  clinics  for  clinical,  administrative,  and  research  purpose  will  require 
that  those  data  elements  which  are  common  and  those  which  are  unique  to  each  of  tnese  functions  be 
ident i f i ed . 

A  third  consideration  is  the  necessity  for  the  establishment  of  designated  points  of  entry 
into  a  medical  information  system.  In  a  CONUS  outpatient  clinic  such  as  tne  Naval  Station  Branch 
Clinic,  San  Diego,  patients  may  enter  the  system  in  several  different  ways  such  as  sick  call, 
referrals  to  specialized  blanches  from  other  clinics,  dispensaries  and  commands,  or  as  follow-up 
visits . 

The  experience  from  existing  medical  information  systems  in  outpatient  settings  can  provide 
some  guidelines  in  the  design  and  implementation  of  a  comprehensive  system  for  use  in  CONUS  and 
remote  shorebased  clinics.  The  Navy  Mental  Health  Information  System  (NAHHIS)  is  nearly  ready  for 
operation  at  the  Mental  Health  Unit,  Naval  Station,  San  Diego.  Extensive  background  evaluation  was 
necessary  to  determine  the  specific  information  and  recordkeeping  needs  of  clinicians  and  the 
organization.  Visits  were  made  to  area  clinics  to  identify  standard  operating  procedures  (SOPS) 
and  reporting  requirements.  An  analysis  of  patient  referral  patterns  and  demographics  helped 
define  the  parameters  of  data  collection.  The  content  of  clinical  reports  and  of  existing  data 
collection  forms  was  reviewed  to  further  determine  the  specificity  of  information  needed.  Based  on 
these  findings,  a  system  was  tailored  in  both  content  and  format  to  meeting  the  needs  of  a  Navy 
outpatient  mental  health  unit. 

Similarly,  initial  work  on  the  Navy  Occupational  Health  Information  Management  System 
(NOHIHS)^^^  involved  a  comprehensive  systems  analysis  of  recordkeeping  and  reporting  requirenents 
at  an  industrial  facility  clinic.  Specifications  for  collecting,  processing,  and  displaying 
medical  and  environmental  data  were  developed.  The  types  of  data  needed  had  to  be  determined  and 
reference  tables  compiled  so  that  these  data  oould  be  placed  in  a  meanii.gful  oontext.  Reports 
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were  developed  and  the  logical  receivers  identified.  Such  preliminary  work  was  crucial  to  the 
development  of  an  information  system  that  could  coordinate  the  components  of  the  Navy's  occupa¬ 
tional  health  program. 

SUMMARY 

A  comprehensive  systems  analysis  of  Navy  branch  clinics  revealed  findings  important  to  the 
design  and  implementation  of  an  automated  medical  information  system.  The  organizational  structure 
and  information  requirements  of  the  clinics  and  their  relationship  to  the  '(avy  Medical  Command 
define  the  parameters  of  the  system.  Within  the  branch  clinics,  it  was  necessary  to  identify  the 
levels  of  communication  and  the  flow  of  information.  This  was  a  prerequisite  to  the  design  of  a 
system  which  would  allow  different  organizational  branches  to  extract  medical  information  required 
to  meet  specific  reporting  objectives.  A  review  of  existing  automated  information  systems  tailored 
to  specific  Navy  needs  had  been  undertaken.  Their  applicability  to  a  branch  clinic  setting  and 
their  implications  with  regards  to  the  OMIS  have  yet  to  be  determined. 
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SELECTION  OF  A  FIELD  SEVERITY  S'  -RING  SYSTEM  FOR  THE  NAVY 
OPERAT  ONAL  MEDICAL  INFORMATION  SYSTEM 

Frank  C.  Garla  .d,  Ph.D. 

Abstract 

Injury  severity  scoring  techniques  can  greatly  aid  case  management  and  allow  for  evaluation  of  the 
effectiveness  of  medical  care.  This  paper  characterizes  the  needs  of  OMIS  and  assesses  the  scor¬ 
ing  systems  currently  available.  The  Triage  Index,  a  simplified  severity  scoring  system  requiring 
no  medical  equipment,  appears  to  best  meet  the  specialized  OMIS  needs  of  rapid  care  in  urgent 
field  settings. 

INTRODUCTION 

Advanced  eraergancy-care  systems  include  severity  scoring  techniques  tc  help  in  case  manage¬ 
ment  and  evaluation  of  the  effectiveness  ol  care.  A  decision  muit  be  made  concerning  which  of 
several  severity  systet.is  in  the  medical  literature  is  best  suited  for  use  as  part  of  the  Opera¬ 
tional  Medical  Information  System  (OMIS). 

A  good  decision  requires  characterizing  the  needs  ot  OMIS,  assessing  the  scoring  systems 
available,  and  determining  the  degree  of  match  between  the  needs  and  capabilities.  It  also 
involves  assessment  of  whether  existing  scoring  systems  are  suitable,  or  whether  a  scoring  system 
should  be  especially  designed  for  use  in  OMIS. 

OMIS  NEEDS 

A  workshop  on  the  Fleet  Marine  Force  Medical  Information  System  in  San  Diego  during  April, 
1984  ,  examined  whether  an  injury  severity  scoring  system  should  be  adopted  and  concluded  that  such 
a  system  would  be  desirable^ ^ ^ .  The  participants  in  this  conference  felt  that  a  severity  scoring 
system  would  be  an  aid  to  decision-making  in  critical  trauma  care,  especially  if  screening  in  the 
field  is  performed  by  persons  with  only  limited  training,  and  that  severity  scoring  could  be 
accomplished  in  a  manner  that  does  not  interfere  with  medical  or  other  operations. 

Modern  systems  for  emergency  care  require  simple,  ropid-to-use  techniques  for  assessing  the 
severity  of  injuries  of  Illnesses,  expediting  care  to  those  with  the  most  urgent  needs,  and 
selecting  the  echelon  of  care  to  which  the  patient  should  be  transported.  (Direct  aeromedical 
transportation  to  higher  echelons  providing  extensive  care  fur  severe  cases  may  be  possible  under 
certain  conditions.) 

Physicians  and  trained  nurses  are  not  generally  available  to  provide  severity  assessments  at 
the  scene  of  injury  or  sudden  illness,  either  in  civilian  or  military  settings.  Therefore, 
assessment  techniques  which  do  not  require  extensive  medical  training  or  experience  are  needed. 

The  techniques  must  be  simple,  quick  to  administer,  and  easy  to  learn.  T ley  must  be  able  to 
correctly  identify  patients  in  immediate  need  of  care.  They  should  apply  to  a  wide  range  of 
condi  t  ions--f  rom  trauma  to  burns  to  acute  mental  impairments. 


It  would  be  highly  desirable  if  they  could  also  be  used  for  practical  evaluation  of  the 
benefits  of  emergency  medical  care,  including  rapid  transportation,  on-scene  treatment,  and 
medical  care  at  each  echelon.  This  requires  techniques  which  can  be  readily  comput  er  i  z  >  d . 

CRITERIA  FOR  A  SEVERITY  SCORING  SYSTEM  FOR  FIELD  USE 

Criteria  have  been  developed  by  Gibson^^^  and  Krischer^^^  for  evaluating  injury  severity 
scoring  systems.  The  criteria  used  by  Gibson  specify  that  the  scoring  systems  should  yield  the 
same  score  for  different  users  (reliability),  yield  a  score  that  accurately  reflects  severity 
(validity),  responds  to  the  needs  of  the  system  for  data,  and  applies  to  a  wide  variety  of  types 
of  illnesses  and  settings  ( general  i  zabi  1  i  ty )  .  It  should  also  be  constructed,  if  possible,  using 
only  simple,  consistent  arithmetic. 

Existing  criteria  were  insufficient  for  judging  OMIS  needs,  both  because  they  were  not 
adequately  specific  and  because  they  did  not  concern  the  practicality  of  administering  the  system 
in  the  field  under  demanding  conditions,  or  because  of  the  requirements  for  personnel  resources 

and  training.  Forrey  has  delineated  the  analogies  and  differences  between  civilian  and  military 

( 4 ) 

trauma  care  and  described  systems  for  each 

Criteria  for  a  trauma  severity  scoring  system  in  OMIS  should  reflect  the  specialized  needs  ot 
urgent  field  settings.  There  are  several  criteria  which  a  severity  scoring  system  for  field  use 
in  OMIS  should  meet.  In  particular,  the  system  should  be: 

-  Sensitive  --  it  should  correctly  identify  patients  urgently  needing  medical  care. 

-  Specific  --  it  should  correctly  identify  patients  not  urgently  needing  care. 

-  Cuio)t  to  use  --  it  should  take,  on  the  average,  no  more  than  one  minute  to  obtain  and 

should  never  take  more  than  90  seconds,  even  in  difficult  cases. 

-  Suitable  for  use  by  any  high  school  graduate  after  minimal  training  (e.g.,  <  10  hours) 

-  And,  if  possible,  it  should  require  no  equipment. 

EXISTING  SCORES 

The  value  of  scores  to  assess  the  severity  of  injuries  was  recognized  during  the  1970s,  when 
Kirkpatrick  and  toumans'^*  published  a  trauma  index  based  on  nature  c  f  injury  and  anatomical  site, 
plus  assessemnt  of  cardiovascular,  respiratory,  and  central  nervous  system  status.  This  score 
required  considerable  training  and  clinical  judgment  to  use,  and  it  was,  therefore,  not  usable  for 
routine  severity  screening  in  the  field.  It  was,  however,  a  pioneering  effort  that  inspired 
further  thinking  and  developments.  The  need  for  a  scientific  approach  to  the  question  of  severity 
of  injury  stimulated  Baker  and  Associates*^*  to  develop  an  injury  severity  score. 

The  severity  score  developed  by  Baker  et  al.  reflected  an  unmet  need  for  evaluation  of  the 

efficacy  of  emergency  treatment.  It  is  uesigned  to  be  applied  during  scientific  analysis  of  the 

results  of  care  and  is  not  intended  for  field  screening  of  injuries. 

Current  injury  and  illness  severity  scoring  systems  can  be  divided  into  three  tracks,  i.e., 
systems  primarily  oriented  toward: 

-  Field  emergency  care,  or 

-  Hospital  intensive  care,  or 
Analysis  of  quality  of  care 
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Tho  first  twc<  tracks  arc  operational,  intended  for  rainute-to-minut  e  use  during  patient  care; 
the  third  is  for  longer-term  analysis  and  evaluation  studies.  The  first  two  tracks  can  be  used  to 
assist  in  evaluating  quality  of  care,  but  long-term  analytic  scores  are  generally  calculated  after 
treatment  has  been  completed  and  are  rot  useful  in  decision-making  during  emergency  care.  While 
both  operational  and  analytic  objectives  are  worthwhile,  it  is  likely  that  only  a  score  which  has 
an  operational  benefit  will  be  accepted  and  widely  used  in  emergency  medicine^ ^ ^ . 

Fortunately,  severity  scores  have  been  developed  whicli  will  serve  both  emergency  managar.ent 
and  analytic  objectives.  Further  discussion  concerns  only  severity  scoring  systems  that  are 
useful  for  field  emergency  care.  These  scoring  systems  are  summarized  in  Table  1. 

Table  1 

Severity  Scoring  Systems  for  Field  Use 

Time  Validity 


System 

required  (mins) 

( est imated) 

Training 

required 

Equipment 

required 

(in  civilian  setting) 
Sensitivity  Specificity 

Trauma  Score**** 

3-5 

EMT- I I 

Yes 

83% 

99% 

( 9 ) 

Triage  Index 

£  1 

EMT-I 

Ito 

9  6% 

88% 

CRAMS  Scale*^**’ 

3-5 

EMT- I I 

Yes 

92% 

98% 

Kirkpatrick- Ybumans 

index'” 

5+ 

MD 

Yes 

" 

■ 

Among  severity 

scoring  systems,  the 

principal  candidates  for 

OMIS  use  are 

the  (1)  Champion- 

Sacco  Trauma  Score, 

(2)  CRAMS  Scale,  and 

(3)  Triage 

Index.  The  Trauma  Score 

involves  the  sever. 

elements  shown  in  Table  2.  The  scale  may  take  three  minutes  or  longer  to  obtain,  since  blood 
pressure  must  be  measured  using  a  sphygmomanometer.  Tne  Trauma  Score  can  be  administered  by  an 

emergency-medical-technician-level  worker  who  has  had  training  taking  blood  pressure.  This  score 

( 7 ) 

appears  to  have  marginally  good  sensitivity  (83»)  with  high  specificity  (99%)  .  It  has  been 

applied  successfully  both  to  blunt^®^  and  penetrating  trauma* 


Table  2 

Elements  of  the  Charapion-Sacco  Trauma  Score 

-  Respiratory  Rate  (5  Categories) 

-  Respiratory  Effort  (2  Categories) 

-  Systolic  Blood  Pressure  (5  Categories) 

-  Capillary  Refill  (3  Categories) 

-  Eye  Opening  (Glasgow)  (4  Calegories) 

-  Verbal  Response  (Glasgow)  (5  Categories) 

-  Motor  Response  (Glasgow)  (6  Categories) 

Source:  Sacco  WJ,  Champion  HR,  Gainer  PS,  et  al .  1984. 


The  Champion-Sacco  Trauma  Score  has  the  disadvantage  that  it  requires  a  systolic  blood 
pressure  measurement.  While  this  is  not  a  complicated  procedure,  it  takes  time  (3-5  minutes)  that 
may  be  valuable  in  critical  situations  and  requires  equipment  that  may  not  be  available  or  always 
operat  ing . 

An  alternative  is  the  Triage  Index  ' . 
reducing  the  time  required  to  less  than  one  mi 


This  index  deletes  the  blood  pressure  measurement, 
nute,  and  avoids  the  need  for  any  equipment.  It  has 
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moderately  good  sensitivity  (96%)  and  moderately  good  specificity  (88%).  High  sensitivity  is 
desirable,  since  patients  who  ore  incorrectly  identified  as  noncritical  may  die  if  not  given  rapid 
attention.  High  specificity  is  desirable  in  order  to  avoid  system  overload  but  ranks  somewhat 
lower  in  value  than  high  sensitivity.  Hospital  corpsmen  could  be  taught  to  use  the  Triage  Index 
with  only  brief  training. 

The  CRAMS  scale  is  similar  to  and  modified  from  the  trauma  score,  and  has  the  same  advan¬ 
tages.  Gormican^^^*  has  reported  higher  sensitivity  for  the  CRAMS  scale  than  for  the  Charapion- 
Sacco  Trauma  Score,  but  considerably  more  study  would  be  needed  to  adequately  test  this  compari¬ 
son. 

The  Kirkpatrick-IOumans^  Trauma  Index  is  intended  for  use  by  personnel  with  extensive 
clinical  experience  and  training  and  requires  equipment  and  a  relatively  long  time  to  obtain. 

CONCLUSIONS 
( 9 ) 

The  Triage  Index  best  meets  OMIS  needs,  although  its  sensitivity  and  specificity  are  far 
less  than  optimal.  The  Triage  Index  is  simple  and  quick  to  use,  requires  no  equipment,  and  can  be 
learned  by  hospital  oorpsmen. 

An  improvement  in  the  sensitivity/specificity  of  this  scale  would  reduce  the  overload  on 
higher-echelon  treatment  centers,  improving  system  effectiveness  overall,  and  attention  should  be 
devoted  to  this  objective. 

The  other  indices  evaluated  would  take  excessively  long  to  administer  in  the  field  during 
critical  situations  and  do  not  yield  gains  in  sensitivity.  They  should,  therefore,  not  be 
adopted . 

Use  of  the  Triage  Index  should  become  a  routine  part  of  emergency  medical  care  in  OMIS.  Such 
use  would  be  facilitated  by  a  field  assessemnt  card  in  graphic  format  (Figure  1)  that  is  easy  to 
complete  and  highly  visible  during  transportation  and  medical  care. 

Use  of  the  Triage  Index  will  contribute  much  to  expediting  emergency  medical  care  to  patients 
urgently  in  need  while  preventing  overloads  that  could  impair  quality  treatment  and  will  provide  a 
sound  basis  for  research  in  the  Navy  to  continually  improve  the  quality  of  emergency  medical  care. 
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